4 microarray data is GSE43133.
GeneSet Enrichment Analysis (GSEA) was used to tests whether an established gene signature is significantly enriched for genes differentially expressed between WT, CD47 null, CD47 null EBlike clusters and established embryonic stem cell lines. Description of the GeneSet enrichment analysis (GSEA) and the MSigDB can be found at http://www.broadinstitute.org/gsea/. 5 .
Teratoma Formation
The v6.5 mouse ES cell line was used as a positive control for testing teratoma formation. These mES cells were cultured in DMEM medium containing 15% fetal bovine serum and 1000 IU/ml LIF (Leukemia Inhibitory Factor). For teratoma formation, the mES cells or CD47-/-endothelial cells were trypsinized, washed once in PBS, and finally resuspended in PBS at 5 x 10 6 /ml for mES and 1 x 10 7 /ml for CD47-/-
The cells suspension was chilled on ice and then mixed with 50% volume of cold Matrigel (4 o C). The cellMatrigel mix was draw into a cold 1 ml syringe, and 0.15ml was quickly injected subcutaneously into NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ mice near the region where the hind thigh and the abdomen meet.
Therefore, ~5x 10 5 mES cells or 1x10 6 CD47-/-cells from EB-like clusters were injected at each site. Two weeks after the injection, the mice were observed daily for tumor growth. When the tumor reached 2 cm in length, the mouse was euthanized, and the tumors were dissected out for morphological observation.
Cell culture medium for macrophage differentiation
Mouse L929 cells (a kind gift from Alan Sher, NIH) were grown in DMEM Growth medium (DMEM with high glucose, 10% FBS, 2mM L-Glutamine, Penicillin-Streptomycin; all from Life Technologies) at 37°C under 5% CO2 until 100% confluent. Conditioned medium was harvested and stored at -80 o C.
CD47 deficient mouse cells were either cultured in the presence of Endothelial Basal Medium -2 (Lonza) or in the presence of 30% L929 conditioned medium in RPMI Growth Medium (RPMI 1640, 10% FBS, 2mM L-Glutamine, Penicillin-Streptomycin; all from Life Technologies). Cells were cultured for ten days at 37oC under 5% CO2. The macrophage marker was tested using Flow Cytometry.
Antibodies/Reagents for Flow Cytometry
Anti-mouse CD11c PE-Cy7, CD11b PE, and B220 PE were all purchased from BD Biosciences.
Anti-mouse Ly-6C eFluor 450, Ly-6G PerCP-Cy5.5, and CD3e FITC were all purchased from ebiosciences. Anti-Mouse Sca-1 PE-Cy5 was a kind donation from Thomas B. Nutman (NIH).
Anti-mouse CD14 APC-Cy7, CD31 AlexaFluor647, CD64 APC, and anti-mouse/human Mac-2 PE was purchased from Biolegend. All flow cytometry antibodies were titrated for optimal performance. Anti-Rat/Anti-Hamster Ig κ compensation particles were purchased from BD Biosciences.
All cells were dislodged by incubating with Versene (Life Technologies) and then scraping. They were collected on ice and washed with buffer (PBS with 3% BSA; Life Technologies). All following staining steps were performed on ice and incubated in the dark. After washes buffer was decanted and cells were stained with all antibodies or each florescence minus one control.
Compensation beads were used for single color controls, when possible, as directed by the manufacturer. Otherwise, single color controls were made using a mixture of cell. Cells and beads were washing thoroughly prior to acquisition. Data was acquired using a LSRII (BD Biosciences) and BD FACSDiva Software. Data was analyzed using FlowJo (Tree Star, Inc).
Cell culture medium for neural differentiation:
CD47 null mouse lung endothelial cells passaged for 6 months were seeded into 6-well tissue culture plates using basal EBM medium supplemented with FGF2 and EGF (~5-20 ng/ml), heparin and gentamycin sulfate. EB-like cluster resembling neurospheres appeared after 24-36 h. The cells were then plated onto non-tissue culture dishes in heparin-free differentiation medium. Neural precursor cells were visible after 6 days.
Neurospheres were collected and dispersed using StemPro Accutase (GIBCO). The cells were cultured using EBM medium supplemented with FGF2 and EGF (~5-20 ng/ml), Gentamycin sulfate and StemPro Neural supplement (GIBCO). The heterogenous neural phenotype cells were cultured and passaged for long term.
Cell culture medium for smooth muscle cell differentiation:
CD47 null mouse lung endothelial cells were plated in to 6-well tissue culture plates using
Smooth Muscle Basal Medium (Lonza) supplemented with PDGF (10 ng/ml) and TGF- (5 ng/ml). The EB-like clusters were harvested and transferred to 1% gelatin (Sigma) coated plates.
The EB-like clusters differentiated into smooth muscle cells after 6 days. The differentiated smooth muscle cells were stained for smooth muscle actin.
Cell culture medium for hepatocyte cell differentiation:
The WT and CD47 null endothelial cells were grown in DMEM +glutamine+penicillin/streptomycin+1% insulin/transferrin/selenium supplement (Invitrogen) +hepatocyte growth factor (R&D-20ng/ml), Oncostatin M (R&D 10 ng/ml), 10 nM dexamethasone (Waco Pure Chemical Industries Ltd, Osaka, Japan) with slight modification of 7 . The EB-like clusters were stained for the hepatocyte marker AFP after 36 h.
Cell culture medium for mesenchymal cell differentiation:
The WT and CD47 null endothelial cells were grown in BD Mosaic TM hMSC SF culture medium along with BD mosaic hMSC SF supplement (BD biosciences). CD47 null cells formed EB-like clusters after 36 h. The EB-like clusters were collected and differentiated by coating plates with BD mosaic hMSC SF surface (BD Biosciences). For direct transdifferentiation, the plates were coated with BD mosaic hMSC SF surface according to manufacturer's instructions. WT and CD47 null endothelial cells were directly plated on coated 6-well plates (BD biosciences). The transdifferentiated cells were stained using oil red after 10-days.
Oil Red O staining for mesenchymal adipocytes
Stock solution of Oil Red O (300mg of oil red powder+ 100 ml of isopropanol) was prepared the day before staining according to the manufacturer's instructions. 
Immunostaining and differentiation of EB-like clusters
CD47 null cell EB-like clusters were collected and transferred to gelatin coated T185 flask (Nunc) using RPMI complete media for 6 days. The EB-like clusters differentiated into heterogeneous colonies. The individual colonies were picked and transferred further into gelatin coated Willico dish. The colonies were cultured using appropriate differentiation media (neural smooth muscle, and hepatocyte) for 36h. The EB-like clusters were fixed with 4%PFA for 1-2 h at RT. The EB-like clusters were washed three times with 1xPBS (without Ca and Mg ions).
The EB-like clusters were blocked with blocking buffer (3%BSA in PBS+0.2%TX-100) for 1-2h.
The primary antibodies (1:100 in blocking buffer) for neural (ectoderm), smooth muscle actin (mesoderm) and Alpha-fetoprotein (endoderm) markers used O/N at 4C. The EB-like clusters were washed with blocking buffer three times. Secondary antibodies (1:1000 ratios of Alexa Fluor® 488 Goat Anti-Mouse IgG1 or Alexa Fluor® 488 Goat Anti-Rabbit IgG, Invitrogen) were used. The EB-like clusters were washed three times with 1X PBS. EB-like clusters were dried using Kimwipes. VECTASHIELD from Vector laboratories with DAPI used for mounting. The confocal images were captured using Zeiss 710 Zeiss AIM software on a Zeiss LSM 710 Confocal system as above mentioned. The Z-stack images were captured and exported as an Avi File using the ZEN software.
Single cell differentiation
EB -like clusters were formed using serum free EBM media for 36 h. A single EB-like cluster was dissociated in to single cell suspension using Accutase (BD Biosciences) and was plated at limiting dilution into 96-well plates and assessed for colony formation over 7 days. A colony was picked, expanded and plated further in to 4-Well LabTek Chambers using neural, smooth muscle and hepatocytes growth media. After 7 days, the cells were stained with antibodies against TUJI (ectoderm), smooth muscle actin (mesoderm), and AFP (endoderm). WT murine lung endothelial cells were also cultured under the same conditions but were unable to differentiate and were negative for these markers (data not shown).
Embryoid body western blot
Undifferentiated EB-like clusters were cultured in either complete RPM1 or serum free 
BrdU staining for Asymmetric cell division
Asymmetric cell division was analyzed as described with slight modifications 8, 9 . WT and CD47
null cells (passage 1) were labeled with BrdU (1uM) for 5 days and then chased in BrdU-free medium for 24h and followed by cytochalasin B at 2 μM for 24h. The BrdU labeled cells were fixed with 70% ethanol for 30 min. The cells were denatured with 2N HCl/0.5% Triton X-100 for mouse-anti-BrdU (Calibiochem) using a dilution of 1:100 overnight at 4ºC. Secondary antibodies donkey-anti-mouse IgG-Alexa 594 or Alexa 488 (Invitrogen) were used (1:500) for 1h at RT. The cells were mounted using Vectashield (Vector Laboratories). Images were acquired at 40X using an Olympus microscope. The total cells negative for BrdU and positive for DAPI were counted manually.
Continuous growing CD47-null cells were labeled with BrdU for 10 days. One hundred percent BrdU incorporation was confirmed using confocal microscope (data not shown). The BrdU labeled cells were chased for 2 consecutive cell divisions in BrdU-free medium (72 h). The conjugate. Images were captured using a Zeiss 780K confocal microscopy at 63X. 
Supplementary Figure Legends
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